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Problem to be solved: To prevent the degradation or the like of 
charge-discharge capacity and to improve a high-rate discharge 
characteristic and a low-temperature characteristic by providing a 
positive electrode and/or a negative electrode of which surface has 
a specific roughness. 

Solution: The center line average roughness of the surface of a 
positive electrode and/or a negative electrode is set to 5.0 pm or 
more. When the roughness is less than 5.0 jjm, the safety of a 
battery can not be improved. In order to process the surface of the 
e ectrode to this roughness, a brushing method and excimer laser 
irradiation are particularly recommended. A nonaqueous electrolyte 
comprises an organic electrolytic solution comprising an organic 
solvent, anions and cations, and a porous high-polymer electrolyte 
swelled by the electrolytic solution. The negative electrode can 
contain two or more kinds of negative electrode active materials 
different in material and/or shape. Al and hard-to-graphatize carbon, 
or SnO, Li and easy-to-graphatize carbon can be offered as 
mixtures different in material. Graphatized MCMB, scale-like natural 
graphite and the like can be offered as mixtures different in shape. 
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PROBLEM TO BE SOLVED: To 
prevent the degradation or the like of 
charge-discharge capacity and to 
improve a high-rate discharge 
characteristic and a low-temperature 
characteristic by providing a positive 
electrode and/or a negative electrode 
of which surface has a specific 
roughness. 



SOLUTION: The center line average 
roughness of the surface of a positive 
electrode and/or a negative electrode is 
set to 5.0 \xm or more. When the 
roughness is less than 5.0 |im, the 
safety of a battery can not be 
improved. In order to process the 
surface of the electrode to this 
roughness, a brushing method and 
excimer laser irradiation are 
particularly recommended. A 
nonaqueous electrolyte comprises an 
organic electrolytic solution 
comprising an organic solvent, anions 
and cations, and a porous high- 
polymer electrolyte swelled by the 
electrolytic solution. The negative 
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electrode can contain two or more 
kinds of negative electrode active 
materials different in material and/or 
shape. Al and hard-to-graphatize 
carbon, or SnO, Li and easy-to- 
graphatize carbon can be offered as 
mixtures different in material. 
Graphatized MCMB, scale-like natural 
graphite and the like can be offered as 
mixtures different in shape. 
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Problem to be solved: To prevent the degradation or the like of 
charge-discharge capacity and to improve a high-rate discharge 
characteristic and a low-temperature characteristic by providing a 
positive electrode and/or a negative electrode of which surface has 
a specific roughness. 

Solution: The center line average roughness of the surface of a 
positive electrode and/or a negative electrode is set to 5.0 pm or 
more. When the roughness is less than 5.0 pm, the safety of a 
battery can not be improved. In order to process the surface of the 
electrode to this roughness, a brushing method and excimer laser 
irradiation are particularly recommended. A nonaqueous electrolyte 
comprises an organic electrolytic solution comprising an organic 
solvent, anions and cations, and a porous high-polymer electrolyte 
swelled by the electrolytic solution. The negative electrode can 
contain two or more kinds of negative electrode active materials 
different in material and/or shape. Al and hard-to-graphatize carbon, 
or SnO, Li and easy-to-graphatize carbon can be offered as 
mixtures different in material. Graphatized MCMB, scale-like natural 
graphite and the like can be offered as mixtures different in shape. 
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